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COMPLETE SPECIFICATION 

Process for the Production of Titanium 



We. Farbenfabrikeh Bayer Akiie»ks- 
SELLSCHAFT. of Lcvericusoi-Bayeacwezi:. Qa- 
many, a Body Corporate otsanised under 
B Laws (rf Gennany. do hereby declare the 



hereb includes magnesiuoL The separated 
titanium is then suspended in the liquid al- 
kali metal oc alkaHne-earth metal halide 



simultaneously fanned, settles 
ml^Kf ;i°'J!f'V* satisfadotSy in the said mdt and caTSsO 

may be granted toM. and the method by pumped off from the houndarTlaw be- 
which it B to be performed, to be partico- tweSthe Uqoid anoymgnSiKnd'Se 

kaU metal <a alkalme-earfli metal haUde 



, _. a r' veawaeA. to be particu- 

laily described m and by the fdlowing state- 
ment: — 

10 The iwesent invention relates to a process 
for the production of titanium. 

It is known that titanium halides can be 
reduced with alkali or alkalin&«artfa metals 



AU titanium halides, but preferably 55 
titamum chloride, can be used for the pre- 
- The amount thoeof which is 



?''^ahn«arth metab added to the reduction metal is preferably 
m order to obtain titanium The reaction is such that the latter remains hi 



15 generally carried out by {dadng the alkali 
or alkaline-earth metal in a 



OTder to avoid refwmation of titanium chIo- e9 

^ ^ • • noc in Qie alkali or alkaline-earth metal 

tojhe rweauwi temperature (rf 700- chl^de melt auuc-cana meiai 



9WC. and tl»n introducmg the titanium 
halide. using aigon as a protective gas. The 
zObtanium which is fcrnned separates out in 

°fil5^«?- ^"~2f « dissolved in liquid ^nTSdmiW 

redwrtwn. Oere is also formed alkaU metal lead or a mixture thert»f and air^*«n« 

haMe or alkaBne^aath metal.halide which tiSuum, hSfa ttSto inS^STS 



The process may be carried out, for ex- 
ample as follows: 
The reducti<n metal, for example mas- 65 



- - — Muawuau XNUIUf^ 19 lUCXdUlCT 111110011060 

form of a melt at the reac- the reaction temperature, which is in the 
anH „ r,.n ^ ...u ^ f^,^ irtriiuction of tiSaiid 70 

halide can be carried out with all tedmical 



is present in 

25tion temperature and is run off tfaroudi _ 
able devices after the reaction is WMnploted. 
The halide which remains contained in the 
titanium sponge in addition to excess reduc- 
tion metal is to a large extent distilled off 

30 by heating the reaction vessel under vacuum. 
After this treatment, the titanium sponge is 
so finnly set in the reaction vessel that it 
has to be removed widi the aid dt mechani- 
cal devices such as milling devices or drills. 

35 It has now been found that die reduction 
of titanium halide can be carried out tech- 
nically in a substantially more snnple 
manner if the reduction metal. i.e. alkali or 
alkaline-earth metal or metals, is used in the 

40 form of an alloy with zinc, cadmium or lead 
or a mixture ot two or all off these metals, 
which alloy is liquid at the reaction ten>- 
perature. and if the gaseous titanium halide 
is introduced into ffiis liquid alloy 
45 The term alkaluie-earA metal a 
riWce 3/61 



devices known for snch pmposes. One pre- 
ferred method consists in mat the 



aa used 



titamum cfalcside is foiced into the metal 
melt through a botttai i^te whidi is per- 75 
meable to gas. 

The sgnrated titanium is mpended in 
die alkah or alkaline-earth metal cMraide 
melt being smiultaneously fonned m the re- 

settles therein and may be pumredSO 
off ftTJm the boundary layer between the 
alloying metal and the clarified alkaK or al- 
kaJine-earth chloride mek. The alloy is ad- 
witageously covered frcan fte outset wifli 
the corresponding chlraide. for example car- 85 
nallite. 

The further working up process may con- 
sist m allowing the titam'um-craitainiiu sus- 
pensiOTwhich is pmiped aSt to se«& and 
then filtering off the titanfami. The filter cake 90 
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containing titanium may be freed from the covered with a carnallits melt. Thereafter, 
excess melt and the reductiofl and alloying titanium tetrachloride is introduced through 
metals, by heating the said cake, tea example the porous base of the vessel. During the re- 
in a vacuum furnace heated by radiant heat action, there aie formed 203 gm. of mag- 
5 The pure titaniiun sponge can be melted nesium chloride and about 52 gm. of tita- 70 
down in the usual manner. nium metal in po\vd«r form, which settles 

One particular advantage of the process in the cornaliite melt and is removed as a 
according to the invention consists m that suspension. The titanium suspension is fil- 
tiie process may also be carried into effect tered, the filter cake is liberated from excess 
lOcootmuously. lo this case, the alloy, con- mdt and alloy metal in a vacuum furnace 75 
sisting of the reduction metal and die allOT- which is provided with radiation heating and 
ing metal, is preferably prepared extemaUy the titanium which is obtained is melted 
of the reaction vessel and the liquid alloy down in the usual munner in an arc furnace, 
is caused to flow continuously through the Example 2. 

ISreacticm chamber. The alloy, which issues A sodium chloride-calcium chloride melt 80 
frcHn the reaction chamber and of which the containing about 25'^-. of NaCl and 75% 
content ct reduction metal is to a large ex- ai CaCl. is electrolvsad in a suitable electro- 
tent consumed, can be ce-introduced into lysis cell resulting in the hourly production 
the orde again after adding &esh reduction of 90—100 gm. of sodium and correspond- 
20 metal. ing equivalent of cafcium in the liquid 85 

The ciiculation of (be alloy may dther be cathode which consists of cadmium metal, 
effected with the aid of induction cuirents. The cadiode' metal flows over wdrs into a 
which at the same tune serve far heating reaction vessel, in which the reduction metal 
purposes, or by mechanical means similar is reacted with gaseous titanium tetrachlor- 
25 to uiose known in connecticm with the cir- ide. and then Clows back into the cell. The 90 
cuhiticn of metallic meicuire in alkali metal temperature in the electrolysis cell is 600— 
cbloiide dectndysis cells. The liquid cathode 650 °C. 190 gm. of gaseous titanium tetra- 
metal in this case prdfetaUy runs over weirs, chloride per hour are introduced into the 
so that the electrolysis shidge is retained in reaction vessel through u gas permeable base 
30 the cell. Cram whkh it may be extracted from fiats. The amount of titanium tetrachlroride 95 
time to time. corresponds approximately to the amount of 

In one preferred form ai the process ac- reduction metaJ which Is hourly produced, 
cording to the invention the reduction metal When it enters the reaction vessel, the 
is pToouoed in the required amount directly cathode metal contains about 5% of the re- 
85 within the alloy metal by fuaon electrolysis, duction metal, and about OS to 1% thereof 100 
usuig the liquid alloy metal as cathode. The on leaving the said vessel. In the reaction 
dectrolyte used may consist of alkaline-eaith vessel. 48 gm. of titanium separate hourly 
or alksdi metal chlorides or mixture thereof as titanium powder and 240 gm. of cbmmm 
or other fusion electrolytes, which can be salt or corresponding calcium chloride equi. 
40 electrolysed to yidd the alkaline-ea^ ot valenls are produced in the same period. The 105 
alkali metal wiA which the titanium com- current density in the electrolysis cdl is 
pounds are to be reduced. 28.000— 30.000 amp. 'm*. and the current 

The Jtitanium suspension fanned in the eflSciency 90—55%. The titanium suspen- 
mdt 01 the alkaline-earth or alkali metal sion which separates in the reaction vessel 
45 chlorides may also be pumped off contino- in the alkaline-earth metal or alkali metal 110 
oaAy or intermittaitly. and can be woricnl chloride mdt is extracted by vacuum &om 
np accordine to the nocess indicated above, time to tune from the reaction vessel, al- 
An additional advantage of the presoit lowed to settle and filtered. The filter cake 
process lies in the fact that tiie beat <rf re- omtalnmg titaninm is fed to a radiation fur- 
50 action liberated daring Ae redaction may nace operated with vacuum. In this furnace. 115 
be dissipated suitable coolmg means the remaining mdt and reduction metals are 
dtinu during ckculation of the alloy or of distilled oB. The titanium which is obtained 
the mdt. By tiiis means, it is posrible to is thereafter melted down in an arc furnace 
produce a high reacticm velodty. At the same in the usual manner. All operations aie car- 
55 tim^ it is also possible in a simpte manno' ried out with exclusion of air. 120 
to contrd and regulate die maintenance of . ExA.\fPLE 3. 

the reqaired excess of reductira metal with The procedure followed in this example 
respect to the titanium halides. is in pnnci{de the sams as that describol in 

If necessary, the i^ocess can also be car- Example 2. Zinc is used instead of cadmhun 
eoried into effect wifli exclusion (rf air or in an as the aHoy metal and magnesnim is dectro- 125 
inert gas atmosphere. lyjed into tiie zinc from a camallite melt 

ExAMn.B 1. 53 gm. d magnesium are separated out 

2000 gm. of cadmium are melted and 52 every hour and tiiis is reacted in the reaction 

Sof m«gneshnn are added to tliis mdt cdl with the theoretical amount of titanium 
metal mdt is Iieatad to 600"C and tetracfaloride. 204 gm. of magnesium cfalo- 130 
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ride and 51 gm. of titanium metal are formed 
eo* hour. The tempoature in the electro- 
lysis ctsU is 700.75O°C As in ExaS2! 
the opwation is carried out wi& an excess <rf 
5 magnesium metal which remains m the cvcte. 
What we daim is:— 
1. A process for the production of titanium 
tran titanium halide by redaction wiA 

10 least aae alkalme-carth or alkali metal is dis- 
solved in zinc, cadmium or lead or a mix- 
ture of two or all of these metals to fonn a 
liquid alloy and the titanium halide is intro- 
duced into this liquid alloy. 

15 2. A process as claimed in Claim 1. where- 
in tbo hqmi afloy is covered with an alkali- 
earth ot aDcali metal chloride mdt from 
which the titanram formed is pumped ofL 
3. A process as chimed in Claim 1 or 2. 

20wherera the process is carried oat ron^ 

tinnrmslv 



4, A MXKess as claimed in any of Claims 
I to 3. wherein an excess of alkali or alkaline- 
eara metal is used m reJation to the titanium 
nalide, 25 
. ^* A a» claimed in Claim 1. where- 
m the afltali or alkalinjxarth metal is direcdy 
deposited in the alloying metal by fusion 
electrolysis. 

6. A process for the production erf tita-30 
mum bom titanium halide substantiallv as 
descnbed with referaace to any of the 
Examries. 

7. Titanium whenever produced by the 
^ess claimed in any of the precedmgas 
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